Objective To investigate methionine metabolism during normal human embryonic development by mea suring levels of methionine and total homocysteine in samples o f maternal serum, extra-embryonic coelomic fluid, and amniotic fluid. Design Cross-sectional observational study. Setting Collaboration between St Bartholomew's Hospital, London, and the University Hospital o f Nijmegen in The Netherlands. Participants Twenty-three women with uncomplicated pregnancies between 8 and 12 weeks o f gestation before surgical termination o f an ultrasono graphic ally normal fetus. Methods Maternal serum samples were collected prior to surgery. Samples o f extra-embryonic fluid and amniotic fluids were obtained by transvaginal ultrasound-guided coelocentesis and amniocentesis. Methionine was measured using an aminoacid analyser and total homocysteine by high performance liquid chromatography. Results Levels o f methionine were four times higher in extra-embryonic coelomic fluid and twice as high in amniotic fluid compared with maternal serum. In contrast, the total homocysteine concentrations were much lower in both extra-embryonic coelomic fluid and amniotic fluid than in maternal serum. All differences were significant (P < 0*01). Conclusions The comparatively high concentrations of methionine in extra-embryonic coelomic fluid and amniotic fluid, and the concomitant low levels o f total homocysteine in these fluids, suggest a role for methionine metabolism during early human pregnancy.
Results have been expressed as median (range). Comparisons between gestational age, blood and fluid
The methionine levels in the serum of pregnant women in the present study were slightly lower than those determined in nonpregnant women18, and the serum total homocysteine concentrations were slightly higher than those published previously by Andersson et al. 19 in the first trimester of pregnancy.
The derivative homocysteine of methionine is normally present in blood in low concentrations. Elevated intracellular and extracellular homocysteine levels may be cytotoxic, though whether elevated circulating levels o f homocysteine are embryotoxic is unknown20. In vitro studies in the rat suggest that the embryotoxic effect o f L-homocysteine is due to inhibition of methyl donation by S-adenosylmethio nine21. Also, toxicity o f homocysteine for vascular endothelium interfering with spiral or yolk sac arteries cannot be excluded. The development of neural tube defects might be partially explained by a decreased availability o f methionine, folate and cobalamin, and subsequent derangement of methio nine metabolism during early human pregnancy resulting in decreased synthesis of DNA and thus disordered cell proliferation. The prevention of neural tube defects by periconceptional folate supplemen tation might partly be explained by the correction of disturbed methionine metabolism6,8'22. This concept is supported by the results o f the present study.
Although the supply, metabolism and synthesis of Fig. 3 . The correlation coefficients between m ethionine and total n u tr ie n ts d u rin g e a r ly h u m a n p r e g n a n c y is hom ocysteine in various com partm ents.
understood, the results of the present study suggest that folate and vitamin B 12 levels o f folate and vitamin B ,2 in the extra-embry-metabolism may be important for growth and devel onic and amniotic cavity.
methionine may opment o f the human embryo. suggest that the coelomic cavity may act as a store of concentrated methionine prior to utilisation by the yolk sac and rapidly growing fetus and trophoblast.
The gradient o f methionine levels suggests active
